THE SPERMATOZOON OF ARTHROPODA

VIIL The 9 + 38 Flagellum of Spider Sperm Cells
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In recent years a high number of exceptions to the
prevailing 9 4 2 pattern of cilia and flagella has
been found. Some cases are evident aberations in
normal populations (2). Others appear character-
istic of species or taxonomic groups, such as the
well-known 9 + 9 4 2 of vertebrate and insect
sperm, as well as the 9 4 0 of some fishes and the
9 + | of flatworms. Recently Baccetti, Dallai, and
Giusti (4) and Phillips (11) have shown that
9 + 9 + 0 is peculiar to an insect order, Ephemer-
optera; Baccetti, Dallai, and Rosati (5) have
found 18 4 4 to be peculiar to Thysanoptera.
Breland et al. (8) have found 9 + 9 + 1 in some
mosquitoes; Phillips (11) has found 9 + 9 4+ 0 in
Psocus and 9 4 7 in two Trichoptera. The sperm
tail of Araneida was hitherto unstudied; it is now
known to bear a quite particular and absolutely
new pattern: 9 + 3.

MATERIALS AND METHODS

Testes of three species of araneids belonging to three
different familier (Pholcus phalangioides, Agelena laby-
rinthica, and Pardosa vittata) were dissected in 2.59,
Hoyle’s-buffered, pH 7.2, glutaraldehyde for 20 min,
postfixed for 5 min in osmium tetroxide in Hoyle’s
buffer, pH 7.2, dehydrated, and embedded in Epon.
The sections were stained with 1.5 uranyl acetate
followed by lead citrate, and were examined in a
Siemens Elmiskop 1A 125 Kw.

RESULTS

The spermatozoon of spiders has a very long tail
~30 u), which consists of the axial filament com-
plex only becauseof the disappearance of the
mitochondria during spermiogenesis. While the
sperm is contained in the male gonads, it is rolled
up and is enclosed by a thick wall, forming a cyst.

The head is normally twice rolled, the tail is four
times rolled. Throughout almost its whole length,
the axial filament complex possesses nine periphe-
ral doublets, each of which has short arms and a
subfiber A which is smaller and more opaque than
subfiber B, and three single central tubules of
normal diameter (200 A) that are empty, arranged
in a triangle, and are closely similar to subfiber
B. As in the sperms of the lowest arthropods, rays,
central sheath, and secondary fibrils are not evi-
dent. The centriole region is normal, with nine
triple tubules in the periphery and no central
units. The caudal part of the tail is devoid of
doublets; only the three central tubules, still ar-
ranged in a triangle, remain.

DISCUSSION

The presence of a9 4 3 sperm tail in a sperma-
tozoon is a new cytological feature and apparently
is characteristic of spiders. Afzelius (1) and
Gibbons (10) demonstrated the presence of a third
central element in the cilia of some Ctenophora
and Mollusca. But the additional element was
linear and not tubular like the other two elements.
Baccetti, Dallai, and Rosati (6) found a similar
small central fibril in Trichoptera sperms, which
is obviously different from the two central tubules.
None of these cases appears to be a true 9 + 3,
but rather a normal 9 4 2 with a supernumerary
filament and two central tubules lying, in cross-
section, on the diameter of the tubule. Instead, the
three central tubules of spiders are arranged in an
equilateral triangle and are equidistant from the
center of the cross-sectioned tail. Thus, the spider
spermatozoon occupies a particular position in
Arachnida; the lowest Arachnida (scorpions,
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pseudoscorpions) have a normal 9 + 2 spermato-
zoon (3, 7), whereas the highest (Acarina) have
the well-known nonflagellate sperm (9, 12).
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Fieure 1 Cross-section of the tail
region in a spermatozoon of Pholcus
phalangioides. The tail is rolled four
times on itself within the cell mem-
brane. X 90,000.
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